Community perspectives on food security and dietary diversity among rural smallholder farmers: A qualitative study in central Uganda by Nabuuma, Deborah et al.
Journal of Agriculture and Food Research 5 (2021) 100183
Available online 12 July 2021
2666-1543/© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Community perspectives on food security and dietary diversity among rural 
smallholder farmers: A qualitative study in central Uganda 
Deborah Nabuuma a,b,*, Beatrice Ekesa b, Mieke Faber c, Xikombiso Mbhenyane a 
a Faculty of Medicine and Health Sciences, Stellenbosch University, Cape Town, South Africa 
b Alliance of Bioversity International and CIAT, Kampala, Uganda 
c Non-Communicable Diseases Research Unit, South African Medical Research Council, Cape Town, South Africa   








A B S T R A C T   
Smallholder farmers produce majority of food in developing countries yet continue to be vulnerable to poverty, 
food insecurity, limited diet quality and diversity, malnutrition, and face various production challenges. Though 
quantitative studies have explored determinants of dietary diversity among farmers, this data can be further 
enriched with farmer experiences and perspectives of whether and how these factors affect dietary diversity to 
inform intervention design and implementation. A qualitative study was conducted among rural smallholder 
farmers in Kiboga district, Central Uganda with 28 participants in eight focus group discussions (four groups with 
men and four groups with women). The results showed that both men and women were concerned about food 
security and dietary diversity and viewed household food production as pivotal to food security. Purchase of food 
was affected by prices, household income, distance to markets and food diversity in the accessed markets. Major 
determinants of dietary diversity included household food production, agricultural and nutrition knowledge and 
awareness, information access and use, household income, and time. Poor perception towards meetings, insuf-
ficient nutrition information, skills and training were also noted. Gender influences and differences noted were 
concerned with allocation and use of harvested food and income within the household; more men than women 
having a poor perception towards meetings/trainings; and women having limited time for agricultural and 
nutrition practices that support dietary diversity. From the results, efforts to improve dietary diversity should 
address the food security and production challenges faced; support income generation whether on- or off-farm 
and market access to diverse foods; use designs that address gender issues and are labor and time sensitive; 
and include capacity building in nutrition and practices that support access to and utilization of diverse food 
baskets, and social behavior change strategies.   
1. Introduction 
In developing countries, smallholder farmers produce 60–80% of the 
food consumed [1]. They are however also the most vulnerable to 
poverty, food insecurity and malnutrition, as they face several chal-
lenges related to production, access to services, and inadequate infra-
structure, knowledge, and skills. Working in a limited resource setting 
while facing climate change and urbanization exacerbates these chal-
lenges and their ability to cope [2–4]. Undernutrition and micronutrient 
deficiencies are more prevalent in low- and lower middle-income 
countries, which include countries in Sub-Saharan Africa. These coun-
tries are also facing an increase in the prevalence of overnutrition – a 
change that has been attributed to urbanization, a shift in dietary 
patterns with increased consumption of energy-dense, highly refined 
foods high in fat and sugar, and low in micronutrients, and a reduction in 
physical activity due to more sedentary work [5,6]. 
In Uganda, 29% of children under five are stunted and 53% are 
anemic. Among adults, 24% of women and 9% of men are overweight or 
obese, while 32% of women and 16% of men are anemic [7]. According 
to the 2016 National Demographic Health Survey, only 15% of children 
aged six to 23 months had minimum acceptable diets and 30% 
consumed diets with the minimum recommended dietary diversity. 
Consumption of iron-rich and vitamin A-rich foods by these children was 
at 40% and 67% respectively [7]. The national average caloric intake is 
at 1883 Kcal per day per person whereby 39% are estimated not to meet 
their energy requirements. In addition, the quality of household diets is 
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lacking with 40–60% of the caloric intake derived from starchy staples 
[8]. Regarding food security, at a national level, 26% of households face 
stressed food insecurity, that is, they have borderline food consumption 
scores (21.5–25), are employing coping strategies and are unable to 
afford some essential non-food expenditures without engaging in irre-
versible coping strategies. In addition, five percent of households face a 
food security crisis, whereby they have poor food consumption scores 
(≤21), low meal frequencies of up to one meal a day, low dietary di-
versity of less than three food groups, and no food stocks [9]. 
A high-quality diet is considered to be one that provides sufficient 
amounts of nutrients relative to age, sex, disease status and physical 
activity, reduces all forms of malnutrition, promotes health, eliminates 
hunger, is safe, and produced sustainably. It is characterized by healthy 
eating habits and depends on food availability and culture [10]. 
Regrettably, such diets are not accessible or available to many given the 
two billion people globally that are food insecure, without regular access 
to safe, nutritious and sufficient food, the 700 million people that face 
severe food insecurity and possibly experienced hunger [11], and the 
food insecure and malnourished in Uganda highlighted above. 
A number of quantitative studies have explored the determinants of 
dietary diversity among farmers. Determinants have included income or 
wealth, income allocation to food, land ownership and size, access to 
home gardens, production diversity (the diversity of food groups pro-
duced), level of education or literacy, nutrition training or knowledge, 
access to media, access to water, household size, ethnicity and gender, 
especially the literacy, nutrition knowledge, access to markets, and 
occupation of women. Whereby the presence of these factors increased 
the likelihood of food security and dietary diversity among households 
[12–16]. This information can be further enriched with farmer experi-
ences and perspectives of whether and how these factors affect dietary 
diversity through qualitative studies. Qualitative studies provide an 
opportunity to understand the patterns of behavior related to food and 
the food environment and shape key issues within the food environment 
that are important to farmers [17,18]. Where quantitative studies clarify 
the status of a situation and the cause-and-effect relationships and test 
hypotheses, qualitative studies are able to tease out the underlying 
reasons and mediators thus aiding the tailoring of interventions and 
messages [19,20]. 
Qualitative reports from Tanzania have shown the importance of 
food security and dietary among farming households with women and 
children more at a disadvantage compared to men [21]. Furthermore, 
agriculture, agrobiodiversity, income and socio-economic status, liveli-
hood diversity, seasonality, and household size, affected their ability to 
produce, purchase and consume sufficient and diverse food [21,22]. 
None the less, there is room for more qualitative information on farmer 
experiences and perspectives not only on determinants of dietary di-
versity but also how any limiting factors are being addressed and could 
be further improved. It is also important that such investigations 
disaggregate the gender perspectives and dynamics existing in each 
context. 
This study therefore sought to determine community and gender 
perspectives on nutrition and food security and dietary diversity, and 
their determinants among rural smallholder farming households in 
Central Uganda. The research questions studied were, what are the 
community and gender experiences and perspectives on child feeding 
practices, and household food availability and access? Based on the 
experiences and perspectives, what are the determinants of dietary 
diversity? 
2. Methods 
2.1. Study site and sample 
A qualitative study was conducted among rural smallholder farming 
households from Kiboga district, in August 2018 to determine social 
norms and community perspectives on dietary diversity and food 
security. Kiboga district located in the Central region of Uganda has two 
main rain seasons a year with both perennial and annual production 
systems. The dominant production systems include agroforestry, 
banana-coffee, and maize farming systems. There is also livestock pro-
duction mainly cattle, pigs, goats, and poultry [23]. The food security 
dynamics in the study sites are similar to not only the surrounding dis-
tricts in the central region of Uganda, but also to smallholder farming 
communities elsewhere in the country and smallholder farmers in 
banana-based farming systems in Eastern Africa [24]. 
Two parishes Kisweeka and Ssinde parishes were purposively 
selected based on relatively easy access and mobility by the researchers 
and the community participants, locality and distance between ensuring 
the two parishes were not adjacent to each other and having predomi-
nantly farming households. Within these parishes, 10 villages were 
randomly selected using a list of random numbers generated using 
Microsoft excel. A study sample size of 182 households farming house-
holds with at least one child aged between 6 and 59 months was ob-
tained as part of a larger study [25]. From this sample of households, 12 
men and 16 women participated in a total of eight focus group discus-
sions (FGDs). Each parish had a total of four FGDs, two FGDs with men 
and two FGDs with women. FGDs for men and women were conducted 
separately. All participants had primary level education and their main 
occupation was farming. The average age for the eight FGDs was 39.1 ±
11.1. The average age for the men’s FGDs was 44.7 ± 13.2 and that for 
women 35.0 ± 7.2. 
Using discussion guides, the FGDs explored i) the foods consumed by 
children aged 6 months to 3 years of age and the rest of the household, ii) 
the extent to which the foods consumed by children were adequate, iii) 
how food consumed in the household was obtained, iv) what factors 
determined the foods consumed, and v) how households addressed the 
challenges faced when accessing and consuming diverse diets. The FGDs 
were carried out by trained facilitators in the local language, assisted by 
trained note-takers. Audio recording were also made. Written informed 
consent to participate and record the discussion was sought from each 
participant prior to the start of each FGD. Communication and permis-
sion were also sought from the District officials. The study protocol was 
approved by the Health Research Ethics Committee of Stellenbosch 
University, Reference Number S16/06/099. 
2.2. Data analysis 
The audio recordings for the FGDs and field notes were transcribed 
and cross-checked by the facilitators to ensure quality. The transcrip-
tions were also cross-checked versus the audio recordings. The tran-
scriptions were analyzed using Atlas.ti software v.8. The framework 
method of analysis was used to identify patterns and themes in the re-
sponses to the different questions as a way of understanding the research 
themes and questions [26]. This analysis involved identification of the 
presence or absence of themes, identification of codes informed by the 
themes, coding of the data, and comparison of themes and codes across 
the FGDs and genders. This was followed by grouping of the codes by 
organizing them into a matrix based on how they corresponded to the 
emerging themes, how they could be used to answer the research 
questions and how they interacted with one another. 
3. Results 
3.1. Child feeding practices 
The meals served to children were reported to be largely similar to 
those consumed by the rest of the household. Differences between the 
children’s diet and the rest of the household though not common 
practice ranged from, preparation of enriched porridges like soy flour 
mixed with maize or millet flour, addition of silver fish or green leafy 
vegetables to the bean or groundnuts sauce, purchase of eggs or milk, 
children accessing fruit in between meal times or mashing food for 
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infants. 
“The food I eat at my home is the same my children feed on …” [Men 
FGD 01] 
“… I give a child priority when it comes to good food. For instance, if I 
have 4 eggs and we are a family of 7, I would prepare the eggs for the baby 
first.” [Women FGD 04] 
Commonly consumed foods included starchy staple foods like 
cooking bananas, cassava, maize, rice, potatoes, and sweet potatoes. 
Fruits included pawpaw, mangoes, jackfruit, guavas, avocado, dessert 
bananas, passion fruit, gooseberries and Vangueria apiculata. Plant pro-
tein foods included beans, groundnuts, or soybean, while animal source 
foods included milk, eggs, and silver fish. Consumption of animal source 
foods like meat, milk, eggs, and fish was noted to be limited by their cost. 
Other foods whose consumption was influenced by their cost and 
household income include rice, potatoes, cooking bananas, soybean, and 
cooking oil. 
Though each FGD had participants that considered the diets of their 
children as adequate, some participants considered them inadequate. 
There were, however, more responses reflecting inadequate diets, and 
this was mainly attributed to limited availability and/or access to 
adequate food and lack of money to buy the preferred foods. 
“it (diets) would be adequate, but the problem is that we sell most of the 
food to get money and meet expenses like school fees” [Men FGD 03] 
“It’s not enough (food). We only have enough for the 3 months after 
harvest. The rest of the months are characterized by scarcity” [Men FGD 
01] 
When participants’ understanding of adequate diets was explored, 
their perceptions were grouped into three categories i) Adequate diets 
were those that provided sufficient quantity of food leaving the children 
satisfied, ii) Diets were adequate if they were not monotonous and 
included different types of food such as milk, potatoes, and silver fish, 
and iii) Diets were adequate if they were well suited for children for 
example, food that is warm and of a texture fitting their age. For 
example, soft foods were said to be suitable complementary foods for 
children aged 6 months to 1 year and as such cooking bananas were 
preferred over cassava. Maize flour prepared as porridge or stiff porridge 
was also perceived to be good for children. Participants also acknowl-
edged that an adequate diet is subjective because what one considers 
acceptable for their child may not be considered as such by another. 
“ …. I can have only 1kg of maize flour for both lunch and supper, which 
is not enough” [Women FGD 04] 
“… if I put food on the table, each of my children should be able to eat to 
their fullest, till they are able to leave some on the plate and not scamper 
for more” [Men FGD 01] 
Other perceptions around child feeding were discussed, with the 
most common perception being that children need to eat different and/ 
or tasty foods such as groundnuts, fish, eggs, milk, rice, potatoes, 
cooking bananas and amaranth. Secondly, that serving left over food 
from the previous meal especially at breakfast was a common practice 
that was considered inappropriate by some participants. As a result, 
participants preferred foods that could be warmed in the morning, but 
these were either not always available, or warming was not possible. 
Thirdly, that infants should be breastfed, and as they grow older, the 
feeding frequency reduces and type of food changes. Participants noted 
that not all women introduced foods at six months. There were no dif-
ferences observed between FGDs and the men and women FGDs con-
cerning perceptions about food and child feeding. 
3.2. Household food availability and access 
Food was mainly sourced through four avenues, own farm produc-
tion, bought from the market, gathered from the wild, and/or obtained 
in exchange for labor. There was a consensus from all FGDs that majority 
of the food consumed should be grown on their farms. Regarding buying 
of food, the cost of food and its availability in the market was a major 
influence on the type and quantity of food bought. In addition, larger 
markets with a variety of food stuffs were located farther from their 
households/villages. 
“.. if we do not have any at home, we do not cook greens” [Women FGD 
04] 
“I also only buy cooking bananas, the rest of the food and vegetables I get 
from my garden” [Women FGD 02] 
“It depends on what foods, for example potatoes, groundnuts, maize 
flour, milk, watermelon, pineapples are bought from distant markets. 
Posho and rice are sold nearer so the distance to the market is not an 
issue” [Women FGD 02] 
“ …. there are periods when as farmers we buy food. The main problem is 
change in weather; during the dry spell we all don’t have food. As farmers 
in the village, we are not supposed to buy food like people who live in 
towns, but it is because of bad weather that we do.” [Men FGD 03] 
Availability and consumption of animal source foods was limited and 
attributed to low household animal production given the high produc-
tion costs, diseases, and theft. To access animal source foods, household 
made use of available income or sold other food items in store to obtain 
money to purchase these foods. A balanced diet was considered 
important. However, achieving a balanced diet depended on the 
household’s ability/inability to grow and purchase the different foods. 
The former was the preferred scenario because the cost of foods did not 
allow for purchase of adequate amounts. 
“Most of these foods you cannot rely on spending money on them because 
what you can buy is not even enough to feed the family, for children to eat 
and be satisfied, …. So, this motivates us to grow more” [Women FGD 06] 
Consumption of fruits and vegetables was strongly linked to their 
seasonal availability. A high consumption of vegetables during the rainy 
season and fruits during their specific harvest periods was reported. 
Participants noted that they generally made minimal effort to ensure 
consumption of fruits and vegetables in the off- and dry seasons. A lack 
of fruits and vegetables from their farms did not necessarily lead to their 
purchase even when income was available. Exceptions were noted 
among households that had farmland near swamps and those with well 
managed kitchen gardens because vegetables require plenty of water 
and are scarce during the dry season. 
“.. amaranth and other vegetables are eaten during the rainy season when 
they are abundantly available … … during the rainy season, we have a lot 
of vegetables which we mix with beans or groundnuts” [Women FGD 04] 
“No one buys fruits. We eat fruits when they are in season and are 
available in plenty” [Men FGD 05] 
Fruit availability and consumption was also linked first to the 
number of fruit species and number of trees grown by a household. This 
was because the time of flowering differed across and within species, 
therefore, the larger the number of fruit species and number of trees in a 
household, the more likely they were to have access to fruits in different 
seasons/months. Secondly, fruits were an income generating crop in the 
community and this reduced the quantity available for home con-
sumption. There were no differences observed between FGDs and be-
tween the men and women FGDs concerning perceptions about 
household food availability and access. 
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3.3. Determinants of dietary diversity 
The discussions identified five broad determinants of dietary di-
versity and approaches that the participants were taking or recom-
mended to improve the situation. These were household production, 
agricultural and nutrition knowledge and awareness, information access 
and use, household income, and time. 
Household food production: The diversity of foods consumed was 
largely related to the diversity of crops grown and animals reared. Food 
production was in turn perceived to be influenced by land availability, 
soil fertility, pest and diseases and weather patterns. Household land 
access limited the diversity and quantity of crops grown. Access to 
additional land through hiring was hindered by availability of suitable 
land for the desired crop and the costs involved. Pests and diseases were 
reported to be prevalent leading to increased use of pesticides thus 
increasing production costs. Prolonged dry seasons and unpredictable 
rainfall were also increasing in occurrence, negatively affecting yield. As 
a result, participants noted that they needed additional income to access 
more land, hire labor to farm and purchase the necessary inputs such as 
fertilizers, manure, pesticides, and herbicides in order to increase the 
quantity and diversity of production. 
“it depends on the amount of land one has and the food needs in the 
household … you have to decide according to the food you need whether 
to grow only beans, or maize or cassava … …. or you can end up growing 
many food stuffs on the same piece of land” [Women FGD 04] 
“The land has been fragmented and is no longer enough to produce 
enough food. … … most families had plots of land to grow their own food, 
but most land has been sub-divided and sold, so some farmers do not own 
any …. In addition to this, our land is exhausted. For you to get a good 
yield, you have to spend more on fertilizers and irrigation to have a 
meaningful harvest” [Men FGD 07] 
“… soils used to have earth worms which help in increasing soil fertility, 
now because of over spraying they are no longer present in soils …. We 
overuse chemicals, sometimes unnecessarily …. to wipe out weeds, pests 
and diseases, this has led to loss of soil fertility” [Women FGD 08] 
Agricultural and nutrition knowledge and awareness: Adequate infor-
mation also influenced crop selection and management, and food choice 
and preparation. Participants reported that they were more likely to 
grow crops they were familiar/had experience with, those that pro-
duced/guaranteed a good yield, those that contributed to household 
income, and those that provided food security (alleviated hunger). These 
foods included maize, cooking bananas, sweet potatoes, cassava, and 
beans. In addition, other considerations included seasonal/annual crops 
vs perennial crops; crops that mature quickly or are available all year 
round especially in the lean season, or crops that were ‘easy’ to produce, 
that is, had lower input and labor requirements. Fast maturing crops 
were favored as they shortened the lean seasons. Crops that required less 
labor allowed more time for production of other crops or household 
responsibilities. 
“you need to have money for various things, so you have to ensure that 
you have a diversity of crops grown at home to avoid expenditures on 
food, because money is an issue … …. It is better for one to plant food 
crops that are enough to cater for the diets of children and family mem-
bers at large” [Women FGD 02] 
“for us (women), our main objective is to have food to eat and provide for 
the family” [Women FGD 04] 
“There are some foods that most people don’t see the importance of 
planting, like pumpkins. It’s not that they don’t eat these foods, but they 
don’t see the importance of planting them in their homes” [Women FGD 
06] 
Despite the fact that participants mentioned the different foods that 
make up a diverse diet as important for meal composition, good nutri-
tion and health, a diverse diet was viewed as consuming different types 
of starchy staple foods as opposed to consuming different food groups by 
some. This view was prevalent in four out of eight FGDs (three FGDs in 
Ssinde and one FGD in Kisweeka). For these participants, consumption 
of a diverse diet was therefore viewed as costly, a waste of time, food, 
and money, or impractical due to the incorrect understanding of a 
balanced diet by some of the participants. This highlighted the need for 
appropriate nutrition information. 
Information access and use: The skills, information and knowledge 
behind the practices and decisions made by the participants during 
production, purchase, preparation and consumption of food were 
mainly from family, friends and neighbors, based on experience, and 
from trainings, media and fellow community members that had atten-
ded these trainings. The implementation of practices however was noted 
to be inconsistent with many reverting to old practices after a while. This 
was attributed to lack of resources such as money, seeds, land, labor, and 
time. Laziness and/or lack of a push-factor also led to abandoning of a 
technique, where push factors included monitoring by projects, com-
munity extension workers or leaders. 
In addition, a poor attitude towards meetings and trainings where 
information and skills are commonly disseminated in the community 
was noted. That is, general community meetings and meetings and/or 
trainings that are regularly used by governmental and non-government 
organizations to disseminate information or intervene within the com-
munity. This poor attitude was reported by the women FGDs who 
perceived that the poor attitude in their communities to be mainly 
among men. This in turn affected the adoption of knowledge or practices 
because it requires support and input from both the man and woman 
within a household. 
“The others issue is that people don’t show up for meetings because they 
feel it’s a waste of time and they don’t earn much from it …. It is mostly 
the women who attend these meetings because by nature it is the women 
who care for the well-being of their families. Men are not very concerned 
with such things” [Women FGD 08] 
Time: Production, preparation and consumption of diverse diets were 
reported to be hindered by time. Given the different household chores 
and responsibilities, there was limited time for adequate and timely 
production of crop diversity, preparation of balanced diets, and child 
and household care. Time as a factor was mentioned by only the women 
FGDs. 
“Because of limited labor you find yourself not planting certain crops and 
missing out in a certain season. For example, by the time you finish 
preparing the land and planting beans, maize, and sweet potatoes, it is 
time to weed them and you have not been able to plant other foods” 
[Women FGD 06] 
“They have tried teaching us but even then, we fail because we don’t have 
time. We come from farms very late and tired. You cannot have the time 
and energy to mix foods when the children are hungry. So, the issue is time 
and some foods not being available – this prevents us from having 
balanced diets” [Women FGD 08] 
“it is true all these things require time, whatever we learn will need that 
you allocate time for its implementation, sometimes omitting some routine 
things at home which is very hard, because these routines and re-
sponsibilities are still important.” [Women FGD 06] 
Household income: As earlier reported, households had challenges 
with purchasing different food groups especially animal source foods 
due to limited income and high prices. In addition, because household 
food production was for both food and income, participants noted that 
they were increasingly selling more of their agricultural produce to meet 
the increasing agricultural and household needs like school fees, medi-
cal bills, sundries, and pesticides. The women FGDs noted that men were 
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more likely to sell the total crop harvests without leaving a portion of the 
harvest for home consumption. Women on the other hand ensured that 
there was always part of the harvest left for household consumption. 
“The food we grow would be adequate, but the problem is that we sell 
most of the food to get money and meet some expenses such as school 
fees” [Men FGD 05] 
“… most people sell off their crops to get money to sustain their homes but 
it’s the men who do it mostly. For us we are always thinking of our 
children, but men prefer to sell all …” [Women FGD 08] 
The experiences around the above determinants of dietary diversity 
were generally similar across parishes. The exception was around 
adequate information. While all FGDs included participants that had an 
incorrect understanding of a balanced diet and its importance, this 
misinformation was more prevalent in Ssinde parish (2 FGDs with 
women and 1 men FGD) compared to Kisweeka parish (1 FGD with 
men). Although both genders noted lack of adequate information and 
limited income as some of the barriers to diverse diets, a poor attitude 
towards meetings and trainings particularly among men and limited 
time for production and utilization of diverse foods were reported only 
by women FGDs. Though the tradeoffs around crops harvests, especially 
allocation of produce for food and/or sell were mentioned by both 
genders, men emphasized the importance of allocating for sell while the 
women emphasized the importance of allocating for food. 
4. Discussion 
Results from the FGDs indicate that household production, agricul-
tural and nutrition knowledge and awareness, information access and 
use, household income, and time were perceived as the major de-
terminants of dietary diversity. Other determinants included distance to 
the market, the price and diversity of foods available in the markets and 
the interaction of gender dynamics and the fore mentioned 
determinants. 
Though a variety of foods were available in the community from own 
production and markets, meals were largely composed of starchy staples 
and legumes. The diets discussed corresponded with earlier reports of 
diets mainly composed of cereals like maize, roots and tubers like cas-
sava, cooking bananas and beans [23,27]. While some participants 
considered the diets of their children to be adequate, others considered 
them inadequate, with varying perceptions of what an adequate diet 
was. Despite the perception of adequacy by some, diets of children in the 
study region have been reported to be lacking with only 26% meeting 
the minimum dietary diversity (≥4 food groups), and 13% consuming 
the minimum acceptable diets, values lower than national figures of 
30% and 15%, respectively [7]. In addition, inadequate intakes of 
micronutrients, especially vitamin A, vitamin B-12, iron, zinc and cal-
cium have been reported [28]. 
Food was mainly obtained from own farm production and markets, 
with own production regarded as pivotal. Purchase of different food 
groups were limited by their cost and availability in the market with 
markets having a variety of food stuffs located farther from the partic-
ipants’ households/villages. Household food consumption patterns and 
dietary diversity are influenced by the production systems of small-
holder farmers, whether crop, livestock, or mixed, and their market 
access [4]. In addition to providing diverse diets, production of a variety 
of crops has additional advantages for the smallholder farmer such as 
reducing risks to shocks such as poor harvests and low prices for harvests 
[1]. For households that are poor, have low on-farm diversity and have 
poor market access, such as the long distances faced by participants, 
production diversity has been found to have a stronger influence on 
dietary diversity. While for households with more income and market 
access, the influence of production diversity on dietary diversity reduces 
[29,30]. Therefore, both the productivity and production diversity and 
markets access of similar smallholder farmers should be addressed in 
order to improve their dietary diversity and food security [4,31]. 
Consumption of fruits and vegetables was limited by seasonal 
availability where a lack did not necessarily lead to purchase even when 
income was available. Participants noted that fruit availability and 
household consumption was also linked to fruit diversity produced and 
the income potential of fruits because majority were sold. The diversity 
of fruits and vegetables can be leveraged to address the seasonal access 
challenges through agrobiodiversity assessments, targeted diversifica-
tion and promotion of fruit and vegetable consumption [32,33]. In fact, 
improving year-round availability of micronutrient-rich fruits and veg-
etables by increasing the number of varieties available has been reported 
to increase consumption [34]. Also, an increase in household income 
was associated with increased demand for fruits compared to that for 
vegetables in Sub-Saharan Africa, as vegetables were more expensive 
than fruits [35]. Therefore, for the study site, such an increase in income 
may reduce the quantities of fruits sold, thus increasing their availability 
for home consumption. 
Household food production a major determinant, was related to the 
diversity of foods consumed and production was in turn influenced by 
land availability, soil fertility, pest and diseases and weather patterns. 
The production challenges noted were similar to those previously re-
ported for smallholder farmers in Uganda and elsewhere [1,2,23, 
36–38]. Participants in an ethnographic study in Tanzania also closely 
related the determinants of dietary diversity and those that affected 
having enough food and agricultural production [22]. This goes to show 
that addressing production challenges to improve the livelihoods of 
smallholder farmers will go a long way in improving food security and 
dietary diversity. 
Agricultural and nutrition knowledge and awareness informed the 
priority crops in terms of food production, consumption, and diversity. 
Inadequate nutrition information was also noted including a narrower 
and/or incorrect understanding of a dietary diversity. This knowledge 
gap corresponds with the agricultural and dietary practices and choices. 
Agricultural knowledge and income have been reported to influence 
input and technology use and adoption [1,39], and improving nutrition 
knowledge and skills has been shown to improve dietary practices 
[40–43]. Capacity building, and investing in different types of capital 
and efforts to empower communities increases the likelihood of positive 
impact and sustainability of interventions [44,45]. Community mem-
bers have specialized knowledge and experience that can be harnessed 
to solve challenges, which strengthens the case for participatory ap-
proaches and context driven interventions [46,47]. Farmer, women, 
youth, religious and savings or loan groups within the communities and 
cooperatives could provide an entry point for participatory approaches, 
community engagement and empowerment. 
Information access and use was varied and a poor attitude towards 
meetings and trainings was noted particularly among men. This result 
sheds more light on the inadequate information in the study sites despite 
several actions by government, non-government and community-based 
organizations within the district. To efficiently improve the knowl-
edge, attitude and skills in agriculture and nutrition revealed in the 
study, the available information access channels and existing commu-
nity networks need to be maximized. Community networks and leaders 
could provide support to adopt and implement practices that support 
household food and nutrition security, thus addressing the lack of a push 
factor reported in this study which affected sustained adoption of 
learned practices and their impact. Community meetings and trainings 
provide an opportunity to share and receive information that can 
improve food security and diet quality [48]. Behavior is influenced by 
several factors, the perceptions and attitudes of an individual and their 
community, the local culture, economic environment and availability of 
resources [49]. Development of a social behavior change strategy can 
inform communication strategies, build social support, increase inter-
vention impact, and enhance empowerment in the target community 
[49]. The use of several methods and channels has been found to be 
more effective than use of a single one, and use of a small set of method 
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and channels is more effective than several different techniques due to 
inconsistent quality of delivery that can arise with several techniques 
[50]. Therefore, to improve information access and the effectiveness of 
community meetings and trainings, a social behavior change strategy 
with appropriate behavior change methods that utilize and/or address 
the how and why of determinants in this study should be developed and 
used. 
Time was a major limiting factor noted by the women, affecting 
production of diversity, preparation of balanced diets. Time has also 
been previously reported as a determinant of child feeding practices and 
dietary diversity [22,48]. While agricultural interventions tend to in-
crease time commitments of the impacted household member, women 
are especially affected given their key role in both agriculture and 
nutrition. In addition, different household members (men, women, 
youth, children) respond to the increased time burdens and workload in 
different ways, which has implications on the nutrition impacts of in-
terventions [51]. Intervention designs therefore need to assess and 
address such gender issues and include labor and time sensitive 
practices. 
Household income not only affected the purchase of food but also 
affected the quantity of harvests allocated for household consumption 
and its mode of allocation to address different needs. This information 
expounds on the food security situation in light of the food production 
for both food and income reported among smallholder farmers. Men 
were noted to sell more of the harvests thus compromising household 
food security and dietary diversity. This determinant also led to the sell 
of most if not all fruits produced. Income or wealth is a well reported 
determinant affecting food security and dietary diversity directly 
through purchasing power and indirectly by affecting agriculture and 
agrobiodiversity [12,22]. 
Improving income and livelihoods of farmers is a major aim of global 
and national strategies whereby increasing both on- and off-farm income 
and improving its use among smallholder farmers has been recom-
mended [4,31]. This has been recommended together with improving 
gender equity. Empowering women enhances the impact of agricultural 
interventions on diets and other nutritional outcomes. The impact varies 
with context given the different cultures, gender norms and differences 
in levels of empowerment. Therefore gender roles in the food environ-
ment need to be understood and harnessed in interventions to empower 
women and reduce any unintended negative impacts on nutrition [31, 
52]. 
5. Conclusion 
Both men and women were concerned with food and nutrition se-
curity and dietary diversity and viewed their household food production 
to be pivotal. Purchase of food was affected by the price of food stuffs 
particularly animal source foods, household income, distance to the 
market, and the diversity of food available in the markets. The major 
determinants of dietary diversity identified were household production, 
agricultural and nutrition knowledge and awareness, information access 
and use, household income, and time. Poor perception towards meet-
ings, insufficient nutrition information, skills and training in the com-
munity were also noted, including a knowledge gap in the 
understanding and perception of dietary diversity. Gender influences 
and differences were concerned with allocation and use of harvests and 
income in the household, men having a poor perception towards 
meetings/trainings, and women having limited time for agricultural and 
nutrition practices that support dietary diversity. Efforts to improve 
dietary diversity should address the food security and production chal-
lenges faced and support income generation whether on- or off-farm, 
and market access to diverse foods. Intervention design needs to 
address gender issues and include labor and time sensitive practices. 
Capacity building in nutrition and practices that support access to, and 
utilization of diverse food baskets is also required. This can be enhanced 
by development of social behavior change strategies and further studies 
into knowledge sharing and access, and attitudes towards learning in 
households and communities to inform communication strategies, build 
social support, and enhance empowerment. 
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